This study evaluated the English version of Computer-Assisted Speech Perception Assessment (E-CASPA) with Spanish-English bilingual children. E-CASPA has been evaluated with monolingual English speakers ages 5 years and older, but it is unknown whether a separate norm is necessary for bilingual children. Eleven Spanish-English bilingual and 12 English monolingual children (6 to 12 years old) with normal hearing participated. Responses were scored by word, phoneme, consonant, and vowel. Regardless of scores, performance across three signal-tonoise ratio conditions was similar between groups, suggesting that the same norm can be used for both bilingual and monolingual children.
INTRODUCTION
Audiologists in the US face a challenge when they need to evaluate speech recognition in patients whose first language is not English. While the Hispanic population represents more than 16% of the population in the United States (Humes et al. 2011) , less than 2% of the audiologists in the US are Spanish-English bilingual, suggesting a shortage of audiologists who may be able to assess, treat, and (re)habilitate hearing and balance disorders in both languages (American Speech-Language-Hearing Association 2014). Knowledge of more than one language is known to influence speech perception in noise even for bilingual adults (Rogers et al. 2006 ) who learned both languages early in life. Although attempts have been made (e.g., Calandruccio et al. 2014) , currently there is no clinical tool normed to evaluate speech recognition in Spanish-English bilingual children.
The Computer-Assisted Speech Perception Assessment (CASPA; Boothroyd 2006) is a computer program developed to evaluate speech perception reliably and efficiently. The latest version of CASPA includes stimulus materials recorded by 2 female talkers. Talker 1 was a monolingual speaker of American English, and Talker 2 was Spanish-English bilingual with near-native fluency in Southern California dialects in both languages*. Talker 2 recorded both English (E-CASPA) and Spanish words (Haro 2007 ). E-CASPA stimulus materials consist of 20 lists of 10 consonant-vowel-consonant real words. Each list in E-CASPA contains the same set of 30 phonemes. Users can present the word lists at various signal levels with and without different levels of talker-specific speech-shaped noise, which results in varied signal-to-noise ratios (SNRs). Responses are scored online and summarized for each patient in percent-correct recognition of word, phoneme, consonant, and vowel. However, suggested clinical application focuses on phoneme score because it increases the number of data points, while maintaining the number of test items low (Gelfand 1998 ) and reduces the influence of linguistic knowledge (Boothroyd 2008 ).
E-CASPA has been shown to assess speech perception for English-speaking adults (Mackersie et al. 2001 ) and children as young as 5 years old (McCreery et al. 2010) . Considering that phonological development of bilingual children is different from that of monolingual peers (Goldstein et al. 2005) , separate E-CASPA norms may be needed even for early bilingual speakers.
This study evaluated performance on the E-CASPA with early Spanish-English bilingual children who have been exposed to English before their Spanish is fully developed. The goal was to determine whether bilingual and monolingual children differ in their E-CASPA scores.
MATERIALS AND METHODS

Stimulus Materials
Stimulus materials were English words provided in CASPA 5.0 (Boothroyd 2006 ; see manual for description of stimulus words). Only the recordings from a female bilingual speaker (Talker 2) were used †.
Participants
Eleven 6-to 12-year-old typically developing Spanish-English bilingual and 12 English monolingual children participated. All children had normal hearing (≤20 dB HL bilaterally at octave frequencies from 250 to 8000 Hz), ageappropriate articulation in English (Goldman- 
Procedures
Participants were tested in a sound-attenuated booth. Stimuli were presented in a background of speech-shaped noise at 55 dB SPL, through a single loudspeaker (GSI-61). All participants heard four 10-word lists. Each list was randomly presented to each participant at one of four SNRs: 5, 0, −5, and −10 dB in a descending order to avoid discouraging children from listening if they were first presented with the lowest SNR. The first list, presented at 5 dB SNR was a practice list, and was not included in the analysis. Participants repeated each word as heard. Using the CASPA interface, the second author (who is a Spanish-English bilingual) entered the responses via keyboard. CASPA software provided wholeword, phoneme, consonant, and vowel percent-correct scores for each listener. Figure 1 presents consonant, phoneme, vowel, and word percent-correct scores for bilingual and monolingual children at three SNRs. Percent-correct scores were converted into rationalized arcsine units (Studebaker 1985) for statistical analyses: Four group × SNR ANOVA (one for each of the scores) were conducted to compare performance of bilingual and monolingual groups.
RESULTS
The results showed that the main effect of SNR was significant for all the scores (p < 0.001). Tukey's HSD test indicated that for all scores, performance improved as SNR increased (p < 0.001). Neither the main effect of group nor the interaction between group and SNR was significant for any of the scores. These results show: (1) the effect of SNR was similar for both bilingual and monolingual groups across all scores; and (2) there were no differences in E-CASPA performance between monolingual and bilingual children whether responses were scored for word, phoneme, consonant, or vowel.
DISCUSSION
The goal of the present study was to determine whether a separate norm is necessary to assess speech recognition for Spanish-English bilingual children using E-CASPA. Normalhearing English-speaking monolingual and early Spanish-English bilingual school-age children were compared on word, phoneme, consonant, and vowel recognition. The present results showed that early bilingual children perform similarly to monolingual peers on E-CASPA.
The present results contrast with reports for early bilingual adults. For example, Rogers et al. (2006) found that bilingual adults (who had acquired English either from infancy or toddlerhood) performed more poorly than English monolingual listeners in recognizing English words in noise, suggesting a bilingual disadvantage. In contrast, results from this study show that early bilingual children (with similar onset age of learning English) did not differ from their English-speaking monolingual peers. Note that, although Spanish was the first language of the bilingual children in the present study, judging from the language use report, they are most likely dominant in English, a language profile most likely typical of second-generation immigrants in the 
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GARCÍA ET AL. / EAR & HEARING, VOL. 37, NO. 4, [492] [493] [494] US. This, in turn, suggests that monolingual English-speaking clinicians can assess speech recognition for bilingual children using E-CASPA. However, the present study did not include bilingual speakers with different first language or children who are more proficient in their first language. Therefore, it remains unknown whether the present results also apply to bilingual children with different first language or whether E-CASPA is appropriate to assess speech recognition in Spanish-English bilingual children with different levels of proficiency in English. Finally, as can be seen in Figure 1 , phoneme score incorporates both consonant and vowel scores with consonant score contributing twice as much as vowel score. Also considering that vowels show dialectal difference (Labov et al. 2006 ) more than consonants, consonant score should provide reliable assessment results regardless of dialectal background of patients or clinician.
